A combination of seven filters contained in the Wide Field and Planetary Camera of the Hubble Space Telescope makes it possible to realize a photometric system similar to the Vilnius system and capable to classify photometrically stars of all spectral types in two or three dimensions (temperature, luminosity and metallicity or peculiarity) in the presence of interstellar reddening. It is suggested to join the close bandpasses of the most popular medium-band photometric systems and to place the optimum filters into one of the next generation WF cameras of the HST. The system will then allow to classify extremely faint stars in two or three dimensions both in our Galaxy and in other galaxies.
The Wide Field Camera
The Wide Field Camera of the Hubble Space Telescope was intended for a wide variety of two-dimensional imaging astronomical observations. It is possible to change the focal ratio of the camera Send offprint requests to: V. Straizys from f/12.9 to f/30. With this second focal ratio the camera is intended for obtaining high-resolution planetary images and as a result the whole instrument is usually called the Wide Field and Planetary Camera (WF/PC). Here we shall discuss only the WF part of the camera. It gives a 2.7 x 2.7 arcmin field on the detector consisting of a mosaic of four CCD arrays of 800 x 800 pixels each. The pixel size corresponds to 0.1 arcsec. The camera now operating is equipped with 48 light filters covering a wide range of wavelengths (1150-11000 A) and halfwidths. The camera and its filters are described in detail by Westphal (1982) , Griffiths (1985 Griffiths ( , 1990 and MacKenty et al. (1992) .
" Originally the camera was intended to achieve sensitivity of better than V = 28 mag for point sources at one hour exposure. However, due to spherical aberration of the main mirror of the HST, the limiting magnitude of the Wide Field Camera is about 2-3 mag lower. This limiting magnitude is within the capabilities of the largest ground-based telescopes working in uncrowded fields. However, the main advantage of the HST relative to telescopes on the ground is that it can work in more crowded regions (Holtzman et al., 1991) .
At the same time a very low accuracy of the WF camera photometry has been achieved. Hughes (1992) reports the accuracy of the order of 5-10%.
Plans are underway for replacement of the original WF/PC with a second generation camera WFPC-2. The new camera will be fitted with corrective optics for compensating spherical aberration of the optical system of the telescope. About half of filters will be replaced.
The original filter set of the WF/PC has been severely critisized since, when selecting the filters, almost all existing standard photometric systems were ignored. Even the UBVRI filters are very far from the standard system. Transformation of the WF/PC colour indices into the standard systems is very complicated (Koornneef et al., 1986; Edvardsson and Bell, 1989; Harris et al., 1991; Paltoglou and Bell, 1991) and this prevents using the ground-based photometric sequences in the standard systems for calibration of the space photometry. The WFPC-2 photometric filter set is without serious changes, except of inclusion of the v, b and y filters of the Stromgren photometric system (Trauger, 1989; Trauger and Brown, 1992) . On several occasions one of us has suggested to realize in the WF camera the Vilnius photometric system but with no reaction from the HST specialists. What are arguments in favour of this system?
The Vilnius photometric system
At the beginning of the seventies a number of medium-band photometric systems were introduced for photometric classification of stars which are too faint for their spectral analysis. Among them was the Vilnius photometric system consisting of seven medium bandpasses listed in Table 1 . The system has been described in English by Straizys and Sviderskiene (1972) and Straizys (1973 Straizys ( , 1992 and in Russian by Straizys (1977) . Selection of bandpasses of the system for the first time has been based on quantitative analysis of detailed energy distribution functions which appeared at the beginning of the sixties. The newest interstellar dust transmission curve was also used. The U bandpass measures intensity beyond the Balmer jump. The P bandpass measures absorption of the higher members of the Balmer series which is sensitive to surface gravity in B-A-F stars. The X bandpass measures intensity before the Balmer jump for early-type stars as well as the amount of blocking by metallic lines for late-type stars. The Y bandpass is placed near the break-point of the interstellar extinction law and is very important in distinguishing the temperature and interstellar reddening. The Z bandpass is placed on the wide absorption feature formed by the Mg I triplet lines and a MgH band. The depth of this feature is very sensitive to surface gravity or luminosity of K-M stars. The V bandpass is a mediumband analogue of V in the UBV system. The S bandpass is placed on the Ha line and plays the role of its emission discriminator among early-type stars. Among late-type stars S bandpass measures pseudocontinuum intensity.
The Vilnius system allows one to classify stars of all temperatures in spectral classes and absolute magnitudes and F-G-K stars in metallicities when interstellar reddening is present and when no information is available from stellar spectra. The following peculiar types of stars can be detected: Be, Am, Ap, subdwarfs, metal-deficient giants, carbon and barium stars, Herbig Ae/Be and T Tauri-type stars, white dwarfs, horizontal-branch stars and a number of types of unresolvable binaries. Additionally, there is a possibility to classify photometrically galaxies into their morphological types and to estimate their redshifts (Straizys and Sviderskiene, 1983) . No other system is capable of solving such a wide variety of classification problems.
The system has been realized with a CCD detector having quantum efficiency 33% at 350 nm (Boyle et al., 1990a,b; Smriglio et al., 1991) . CCD photometry with exposures in U and P filters of 20 min and in other filters of 2-4 min on the 90 cm telescope of Kitt Peak National Observatory yielded MK spectral types down to V = 17. This means that with ultraviolet exposures of the order of 1 hour and a 2.5 m telescope stars with V = 20 are accessible (Straizys, 1992b) . From outside the atmosphere much fainter objects, can be reached.
Consequently, the use of the Vilnius photometric system is an optimum way to obtain two-and three-dimensional classification of faint stars affected by interstellar reddening. Such classification will be extremely important for the HST objects.
A pseudo-Vilnius photometric system with the HST filters
The first WF/PC camera which is now in orbit contains the following seven filters with their mean wavelengths close to the Vilnius system filters (Fig. 1) . These filters are listed in Table 2 . Only the ultraviolet filter F336, the violet filter F413 and the green filter F547 are sufficiently wide to simulate the bandpasses of the Vilnius photometric system. Other filters are too narrow and, consequently, their limiting magnitude is much brighter. However, it seems to be interesting to see, if it is possible to realize the Vilnius system with these filters. In other words, we decided to calculate colour equations between the indices obtained with the sets of filters listed in Table 1 and Table 2 . where F(\) is the energy distribution function of a star taken from Sviderskiene (1988), i*o(A) is the energy distribution function of the O-type star from the same source, 5"i(A) and 52(A) are the response functions of two magnitudes forming the colour index mi -m,2. The response functions of the standard Vilnius system were taken from Straizys and Zdanavicius (1970) and Straizys (1992a) . The response functions of the HST system were taken from the HST Wide Field and Planetary Camera Instrument Handbook, Version 2.1 (Griffiths, 1990) . Before using in integration, all narrow-band response functions were transformed into histogram with the 5 nm step, having the center of weight at the mean wavelength of the filter. Both sets of response functions are intercompared in Fig. 1 . To determine the interstellar reddening lines, we used the energy distribution function of a star convolved with the interstellar extinction law from Straizys (1992a) Thus, there is no possibility to transform colour indices of the HST system into the standard Vilnius system. However, it is interesting to analyse the classification possibilities of the HST system. For this we calculated the interstellar reddening-free $-parameters in the HST system, similar to those $-parameters of the Vilnius system which are in use for classification of stars in spectral types and luminosities: $336, 375, 469, $375, 469, 547, $413, 469, 547, $413, 469, 517, $413, 517, 656, $336, 413, 469 and $336, 375, 469, 
Colour excess ratios were calculated for the normal interstellar extinction law as it was described on p. 549. $, $ diagrams, analogues to those which are in use in the Vilnius photometric system, are plotted in Figs. 8-13 . The diagrams are plotted only for those types of stars which exhibit the best separation of luminosity sequences. All these diagrams are very similar to their counterparts in the Vilnius system. Thus, if need be, the HST photometric system may be used for two-dimensional classification of faint stars, using the $, $ diagrams listed in Table 3 .
Discussion
The above results demonstrate that there is no problem to realize in the WF camera of the HST a photometric system capable to classify all types of stars from B to M in the presence of interstellar reddening. Certainly, the present system 336, 375, 413, 469, 517, 547, 656 contains some narrow bandpasses and this considerably limits the magnitude which can be reached with the HST. However, long exposures, without necessity to take into account the atmospheric extinction, make the classification possible. The use of high quality interference filters having maximum allowed width of transmission curves would give a unique possibility to classify very faint stars both in our Galaxy and in other galaxies.
We understand, that it is a problem how to fit into the filter assembly of the HST the filters of all necessary photometric systems. However, it is not very difficult to solve the problem by uniting the bandpasses with close mean wavelengths existing in different photometric systems. In Fig. 14 
